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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M0+

32-Bit Single-Core

48MHz

12C, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
26

64KB (64K x 8)

FLASH

8K x 8

1.62V ~ 3.6V

A/D 10x12b; D/A 1x10b
Internal

-40°C ~ 125°C (TA)

Surface Mount

32-VFQFN Exposed Pad
32-VQFN (5x5)
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32-bit ARM-Based Microcontrollers

2. Configuration Summary

Pins

General Purpose I/O-pins (GPIOs)

Flash

SRAM

Timer Counter (TC) instances

Waveform output channels per TC instance
Timer Counter for Control (TCC) instances
Waveform output channels per TCC

DMA channels

Serial Communication Interface (SERCOM)
instances

Analog-to-Digital Converter (ADC) channels
Analog Comparators (AC)

Digital-to-Analog Converter (DAC) channels
Real-Time Counter (RTC)

RTC alarms

RTC compare values

External Interrupt lines
Maximum CPU frequency

Packages

Oscillators

Event System channels
SW Debug Interface
Watchdog Timer (WDT)

48
38
64KB
8KB

8/4/2
12

One 32-bit value or

two 16-bit values

16

QFN

32
26

64/32KB
8/4KB

3

2

3
6/4/2

12

14

Yes

1

One 32-bit value or

two 16-bit values

16

QFN

TQFP

0.4-32MHz crystal oscillator (XOSC)
32.768kHz internal oscillator (OSC32K)
32KHz ultra-low-power internal oscillator (OSCULP32K)

8MHz high-accuracy internal oscillator (OSC8M)
48MHz Digital Frequency Locked Loop (DFLL48M)
96MHz Fractional Digital Phased Locked Loop (FDPLL96M)

12
Yes

Yes

12
Yes

Yes
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32-bit ARM-Based Microcontrollers

3. Ordering Information
SAMD 21 E15L - MF T

Product Family w Package Carrier
SAMD = General Purpose Microcontroller No character = Tray (Default)
Product Series T = Tape and Reel
21 = Cortex MO + CPU, Basic Feature Set

+ DMA + Analog/PWM Optimized Package Grade
Pin Count U = -40 - 85.C Matte Sn Plating
E = 32 Pins N =-40 - 105.C Matte Sn Plating
G = 48 Pins F =-40 - 125.C Matte Sn Plating
Flash Memory Density Package Type
16 = 64KB A =TQFP
15 = 32KB M = QFN
Device Variant

A = Default Variant
L = Pinout optimized for analog and PWM

3.1 SAM D21ExL

Ordering Code FLASH (bytes) SRAM (bytes) Temperature Range Carrier Type

ATSAMD21E15L-MNT 105°C QFN32 Tape & Reel
ATSAMD21E15L-MFT 32K 4K 125°C QFN32 Tape & Reel
ATSAMD21E15L-AFT 32K 4K 125°C TQFP32 Tape & Reel
ATSAMD21E16L-MNT 64K 8K 105°C QFN32 Tape & Reel
ATSAMD21E16L-MFT 64K 8K 125°C QFN32 Tape & Reel
ATSAMD21E16L-AFT 64K 8K 125°C TQFP32 Tape & Reel

3.2 SAM D21GxL

Ordering Code FLASH (bytes) SRAM (bytes) Temperature Range Carrier Type

ATSAMD21G16L-MUT 85°C QFN48 Tape & Reel
ATSAMD21G16L-MNT 64K 8K 105°C QFN48 Tape & Reel
3.3 Device Identification

The DSU - Device Service Unit peripheral provides the Device Selection bits in the Device Identification
register (DID.DEVSEL) in order to identify the device by software. The SAM D21L variants have a reset
value of DID=0x1001drxx, with the LSB identifying the die number ('d"), the die revision ('r') and the
device selection ('xx').

© 2017 Microchip Technology Inc. Datasheet Summary 40001885A-page 7



32-bit ARM-Based Microcontrollers

Table 3-1. SAM D21L Device Identification Values

Reserved 0x00 - 0x61
SAMD21E16L 0x62 0x1001143E
SAMD21E15L 0x63 0x1001143F
Reserved 0x64 - 0x86
SAMD21G16L 0x87 0x10011457
Reserved 0x88 - OxFF

Note: The device variant (last letter of the ordering number) is independent of the die revision
(DSU.DID.REVISION): The device variant denotes functional differences, whereas the die revision marks
evolution of the die. The device variant denotes functional differences, whereas the die revision marks
evolution of the die.

© 2017 Microchip Technology Inc. Datasheet Summary 40001885A-page 8
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32-bit ARM-Based Microcontrollers

Block Diagram
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1.  Some products have different number of SERCOM instances, Timer/Counter instances and ADC
signals. Refer to the Configuration Summary.
2. The three TCC instances have different configurations, including the number of Waveform Output
(WO) lines. Refer to the TCC Configutations for details.

Related Links

Configuration Summary
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32-bit ARM-Based Microcontrollers

5. Pinout

5.1 SAM D21GxL
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7.1.2

32-bit ARM-Based Microcontrollers

Processor And Architecture

Cortex M0+ Processor

The SAM D21L implements the ARM® Cortex®-M0+ processor, based on the ARMv6 Architecture and
Thumb®-2 ISA. The Cortex MO+ is 100% instruction set compatible with its predecessor, the Cortex-MO
core, and upward compatible to Cortex-M3 and M4 cores. The ARM Cortex-M0+ implemented is revision
rOp1. For more information refer to http://www.arm.com.

Cortex M0+ Configuration

Table 7-1. Cortex M0+ Configuration

_ Configurable option Device configuration

Interrupts

Data endianness

SysTick timer

Number of watchpoint comparators
Number of breakpoint comparators
Halting debug support

Multiplier

Single-cycle 1/O port

Wake-up interrupt controller
Vector Table Offset Register
Unprivileged/Privileged support
Memory Protection Unit

Reset all registers

Instruction fetch width

Note:

External interrupts 0-32
Little-endian or big-endian
Present or absent

0,1,2

0,1,2,3,4

Present or absent

Fast or small

Present or absent
Supported or not supported
Present or absent
Present or absent

Not present or 8-region
Present or absent

16-bit only or mostly 32-bit

1. All software run in privileged mode only.

The ARM Cortex-M0+ core has two bus interfaces:

* Single 32-bit AMBA-3 AHB-Lite system interface that provides connections to peripherals and all
system memory, which includes flash and RAM.

»  Single 32-bit I/O port bus interfacing to the PORT with 1-cycle loads and stores.

Cortex-MO0+ Peripherals
»  System Control Space (SCS)

28
Little-endian
Present

2

4

Present

Fast (single cycle)
Present

Not supported
Present
Absent(")

Not present
Absent

32-bit

— The processor provides debug through registers in the SCS. Refer to the Cortex-MO+
Technical Reference Manual for details (www.arm.com).

»  System Timer (SysTick)

© 2017 Microchip Technology Inc.
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32-bit ARM-Based Microcontrollers

— The System Timer is a 24-bit timer that extends the functionality of both the processor and the

NVIC. Refer to the Cortex-M0+ Technical Reference Manual for details (www.arm.com).
*  Nested Vectored Interrupt Controller (NVIC)

— External interrupt signals connect to the NVIC, and the NVIC prioritizes the interrupts.
Software can set the priority of each interrupt. The NVIC and the Cortex-MO+ processor core
are closely coupled, providing low latency interrupt processing and efficient processing of late
arriving interrupts. Refer to Nested Vector Interrupt Controller and the Cortex-M0+ Technical
Reference Manual for details (www.arm.com).

»  System Control Block (SCB)

— The System Control Block provides system implementation information, and system control.
This includes configuration, control, and reporting of the system exceptions. Refer to the
Cortex-M0+ Devices Generic User Guide for details (www.arm.com).

*  Micro Trace Buffer (MTB)

— The CoreSight MTB-MO0+ (MTB) provides a simple execution trace capability to the Cortex-
MO+ processor. Refer to section Micro Trace Buffer and the CoreSight MTB-MO+ Technical
Reference Manual for details (www.arm.com).

Cortex-M0+ Address Map
Table 7-2. Cortex-M0+ Address Map

OxEOOOEO000 System Control Space (SCS)

OxEOOOE010 System Timer (SysTick)

0xEOOOE100 Nested Vectored Interrupt Controller (NVIC)
OxEOOOEDOO System Control Block (SCB)

0x41006000 (see also Product Mapping) Micro Trace Buffer (MTB)

1/O Interface

Overview

Because accesses to the AMBA® AHB-Lite™ and the single cycle 1/O interface can be made concurrently,
the Cortex-MO+ processor can fetch the next instructions while accessing the I/Os. This enables single
cycle I/O accesses to be sustained for as long as needed. Refer to CPU Local Bus for more information.

Description
Direct access to PORT registers.

Nested Vector Interrupt Controller

Overview

The Nested Vectored Interrupt Controller (NVIC) in the SAM D21L supports 32 interrupt lines with four
different priority levels. For more details, refer to the Cortex-M0+ Technical Reference Manual
(www.arm.com).

Interrupt Line Mapping

Each of the 28 interrupt lines is connected to one peripheral instance, as shown in the table below. Each
peripheral can have one or more interrupt flags, located in the peripheral’s Interrupt Flag Status and Clear

© 2017 Microchip Technology Inc. Datasheet Summary 40001885A-page 14
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32-bit ARM-Based Microcontrollers

(INTFLAG) register. The interrupt flag is set when the interrupt condition occurs. Each interrupt in the
peripheral can be individually enabled by writing a one to the corresponding bit in the peripheral’s
Interrupt Enable Set (INTENSET) register, and disabled by writing a one to the corresponding bit in the
peripheral’s Interrupt Enable Clear (INTENCLR) register. An interrupt request is generated from the
peripheral when the interrupt flag is set and the corresponding interrupt is enabled. The interrupt requests
for one peripheral are ORed together on system level, generating one interrupt request for each
peripheral. An interrupt request will set the corresponding interrupt pending bit in the NVIC interrupt
pending registers (SETPEND/CLRPEND bits in ISPR/ICPR). For the NVIC to activate the interrupt, it
must be enabled in the NVIC interrupt enable register (SETENA/CLRENA bits in ISER/ICER). The NVIC
interrupt priority registers IPRO-IPR7 provide a priority field for each interrupt.

Table 7-3. Interrupt Line Mapping

Peripheral Source NVIC Line

EIC NMI — External Interrupt Controller NMI
PM — Power Manager 0

—_

SYSCTRL — System Control

WDT — Watchdog Timer 2
RTC — Real Time Counter 3
EIC — External Interrupt Controller 4
NVMCTRL — Non-Volatile Memory Controller 5
DMAC - Direct Memory Access Controller 6
Reserved 7
EVSYS - Event System 8
SERCOMO — Serial Communication Interface 0 9
SERCOM1 — Serial Communication Interface 1 10
SERCOM2 — Serial Communication Interface 2 11
SERCOMS — Serial Communication Interface 3 12
SERCOM4 — Serial Communication Interface 4 13
SERCOMS — Serial Communication Interface 5 14
TCCO — Timer Counter for Control 0 15
TCC1 — Timer Counter for Control 1 16
TCC2 — Timer Counter for Control 2 17
TC3 — Timer Counter 3 18
TC4 — Timer Counter 4 19
TC5 — Timer Counter 5 20
TC6 — Timer Counter 6 21
TC7 — Timer Counter 7 22
ADC - Analog-to-Digital Converter 23

© 2017 Microchip Technology Inc. Datasheet Summary 40001885A-page 15
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Peripheral Source NVIC Line

AC — Analog Comparator 24
DAC - Digital-to-Analog Converter 25
Reserved 26
Reserved 27

Micro Trace Buffer

Features
*  Program flow tracing for the Cortex-MO+ processor
*+ MTB SRAM can be used for both trace and general purpose storage by the processor
»  The position and size of the trace buffer in SRAM is configurable by software
»  CoreSight compliant

Overview

When enabled, the MTB records changes in program flow, reported by the Cortex-M0+ processor over
the execution trace interface shared between the Cortex-MO0+ processor and the CoreSight MTB-MO+.
This information is stored as trace packets in the SRAM by the MTB. An off-chip debugger can extract the
trace information using the Debug Access Port to read the trace information from the SRAM. The
debugger can then reconstruct the program flow from this information.

The MTB simultaneously stores trace information into the SRAM, and gives the processor access to the
SRAM. The MTB ensures that trace write accesses have priority over processor accesses.

The execution trace packet consists of a pair of 32-bit words that the MTB generates when it detects the
processor PC value changes non-sequentially. A non-sequential PC change can occur during branch
instructions or during exception entry. See the CoreSight MTB-MO0+ Technical Reference Manual for more
details on the MTB execution trace packet format.

Tracing is enabled when the MASTER.EN bit in the Master Trace Control Register is 1. There are various
ways to set the bit to 1 to start tracing, or to 0 to stop tracing. See the CoreSight Cortex-M0+ Technical
Reference Manual for more details on the Trace start and stop and for a detailed description of the MTB’s
MASTER register. The MTB can be programmed to stop tracing automatically when the memory fills to a
specified watermark level or to start or stop tracing by writing directly to the MASTER.EN bit. If the
watermark mechanism is not being used and the trace buffer overflows, then the buffer wraps around
overwriting previous trace packets.

The base address of the MTB registers is 0x41006000; this address is also written in the CoreSight ROM
Table. The offset of each register from the base address is fixed and as defined by the CoreSight MTB-
MO+ Technical Reference Manual. The MTB has 4 programmable registers to control the behavior of the
trace features:

» POSITION: Contains the trace write pointer and the wrap bit,

*«  MASTER: Contains the main trace enable bit and other trace control fields,

*  FLOW: Contains the WATERMARK address and the AUTOSTOP and AUTOHALT control bits,

*  BASE: Indicates where the SRAM is located in the processor memory map. This register is
provided to enable auto discovery of the MTB SRAM location, by a debug agent.

See the CoreSight MTB-MO0+ Technical Reference Manual for a detailed description of these registers.

© 2017 Microchip Technology Inc. Datasheet Summary 40001885A-page 16
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High-Speed Bus System

Features
High-Speed Bus Matrix has the following features:
*  Symmetric crossbar bus switch implementation
* Allows concurrent accesses from different masters to different slaves
*  32-bit data bus
*  Operation at a one-to-one clock frequency with the bus masters

Configuration

Table 7-4. Bus Matrix Masters

CMO+ - Cortex MO+ Processor 0
DSU - Device Service Unit 1

Table 7-5. Bus Matrix Slaves

Bus Matrix Slaves Slave ID

Internal Flash Memory 0
AHB-APB Bridge A 1
AHB-APB Bridge B 2
AHB-APB Bridge C 3

SRAM Quality of Service
To ensure that masters with latency requirements get sufficient priority when accessing RAM, the different
masters can be configured to have a given priority for different type of access.

The Quality of Service (QoS) level is independently selected for each master accessing the RAM. For any
access to the RAM the RAM also receives the QoS level. The QoS levels and their corresponding bit
values for the QoS level configuration is shown in Table. Quality of Service.

Table 7-6. Quality of Service

S

00 DISABLE Background (no sensitive operation)
01 LOW Sensitive Bandwidth

10 MEDIUM Sensitive Latency

11 HIGH Critical Latency

If a master is configured with QoS level 0x00 or 0x01 there will be minimum one cycle latency for the
RAM access.

The priority order for concurrent accesses are decided by two factors. First the QoS level for the master
and then a static priority given by table nn-mm (table: SRAM port connection) where the lowest port ID
has the highest static priority.

© 2017 Microchip Technology Inc. Datasheet Summary 40001885A-page 17
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The MTB has fixed QoS level 3 and the DSU has fixed QoS level 1.
The CPU QoS level can be written/read at address 0x41007110, bits [1:0]. Its reset value is 0x0.
Refer to different master QOSCTRL registers for configuring QoS for the other master (DMAC).

7.5 AHB-APB Bridge
The AHB-APB bridge is an AHB slave, providing an interface between the high-speed AHB domain and
the low-power APB domain. It is used to provide access to the programmable control registers of
peripherals.
AHB-APB bridge is based on AMBA APB Protocol Specification V2.0 (ref. as APB4) including:
*  Wait state support
»  Errorreporting
*  Transaction protection
*  Sparse data transfer (byte, half-word and word)

Additional enhancements:
* Address and data cycles merged into a single cycle
»  Sparse data transfer also apply to read access

to operate the AHB-APB bridge, the clock (CLK_HPBx_AHB) must be enabled. See PM — Power
Manager for details.

Figure 7-1. APB Write Access.

TO T1 T2 T3 TO T T2 T3 T4 T5
PCLK ‘ PCLK ‘
PADDR >< Addr 1 PADDR >< Addr 1
PWRITE / PWRITE /
PSEL / \ PSEL / \
PENABLE / \ PENABLE / \
PWDATA >< Data 1 >< PWDATA >< Data 1 ><
PREADY / \ PREADY \ / \
No wait states Wait states
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32-bit ARM-Based Microcontrollers

Bit 4 - WDT:
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bit 3 - GCLK
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bit 2 - SYSCTRL
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bit1-PM
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Write Protect Set

Name: WPSET

Offset: 0x04
Reset:  0x000000
Property: —
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
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Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description

0 Write-protection is disabled.
1 Write-protection is enabled.

Bit 3 - PORT
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description

0 Write-protection is disabled.
1 Write-protection is enabled.

Bit 2 - NVMCTRL
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description

0 Write-protection is disabled.
1 Write-protection is enabled.
Bit 1 - DSU

Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description

0 Write-protection is disabled.
1 Write-protection is enabled.

PAC2 Register Description
Write Protect Clear

Name: WPCLR

Offset: 0x00
Reset:  0x00800000
Property: —
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
DAC AC ADC
Access R/W R/W R/W
Reset 0 0 0
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Bit

Access
Reset

Bit

Access
Reset

15 14 13 12 11 10 9 8
TC7 TC4 TC5 | TC4 | TC3 | TCC2 | TCCH | TCCO |
RIW RIW RIW RIW RIW RIW RIW R/W

0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

EVSYS
RIW
0
Bit 18 — DAC:

Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bit 17 - AC
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bit 16 — ADC
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bits 11, 12, 13, 14,15 - TC3, TC4, TC5, TC4, TC7
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bits 8,9, 10 - TCCn
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.
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Bit 17 - AC
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bit 16 — ADC
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bits 11, 12, 13, 14, 15 - TC3, TC4, TC5, TC6, TC7
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bits 8,9,10 - TCCn
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bits 2, 3, 4, 5, 6, 7 — SERCOMn
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bit 1 — EVSYS
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

© 2017 Microchip Technology Inc. Datasheet Summary 40001885A-page 28



8.1

8.11

32-bit ARM-Based Microcontrollers

Packaging Information

Thermal Considerations
Related Links
Junction Temperature

Thermal Resistance Data
The following Table summarizes the thermal resistance data depending on the package.

Table 8-1. Thermal Resistance Data

Package Type TN 0c

32-pin TQFP 64.7°C/W 23.1°C/W
32-pin QFN 40.9°C/W 15.2°C/W
48-pin QFN 32.0°C/W 10.9°C/W

Junction Temperature
The average chip-junction temperature, T, in °C can be obtained from the following:

1. TJ=TA+(PDX9JA)
2. T,;=Ta+ (Pp X (Bxeatsink *+ 64c))
where:

*  B,a = Package thermal resistance, Junction-to-ambient (°C/W), see Thermal Resistance Data

*  0,c = Package thermal resistance, Junction-to-case thermal resistance (°C/W), see Thermal
Resistance Data

*  Bheatsink = Thermal resistance (°C/W) specification of the external cooling device

*  Pp = Device power consumption (W)

*  Ta = Ambient temperature (°C)
From the first equation, the user can derive the estimated lifetime of the chip and decide if a cooling
device is necessary or not. If a cooling device is to be fitted on the chip, the second equation should be
used to compute the resulting average chip-junction temperature T, in °C.
Related Links
Thermal Considerations
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Table 8-5. Device and Package Maximum Weight
100 mg

Table 8-6. Package Charateristics
Moisture Sensitivity Level MSL3

Table 8-7. Package Reference
JEDEC Drawing Reference MS-026
JESD97 Classification E3
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8.2.3 32 pin QFN

DRAWINGS NOT SCALED
—— A
D
IS O— L
1 e
03 | 7

DIA. TYP.|LASER MARKING

E N .
SEATING PLANE
AJ0.080 C ]
TOP VIEW SIDE VIEW
D2 COMMON DIMENSIONS
b (Unit of Measure = mm)
—J U U U U U L SYMBOL| MIN | NOM | MAX | NOTE
Option A
( A 0.80 ---- | 1.00
D] —J Al 0.00 ---- | 0.05
] (- D/E 5.00 BSC
D) [
E2 (€030 D2/E2 | 3.50 | 3.60 | 3.70
D) (e Option 8
. 0.40 .
) — L 0.30 0.50
I~ [rnib b 0.18 2
- — . 0.25 | 0.30
1 e 0.50 BSC
Pin 1# Notch
ARNUANRIANARITA o2w " 2
N ,,) ‘*e
(oL

See Options
A B

BOTTOM VIEW

Notes : 1. This drawing is for general information only. Refer to JEDEC Drawing MO-220, Variation VHHD-5, for proper dimensions, tolerances, datums, etc.
2. Dimension b applies to metallized terminal and is measured between 0.15mm and 0.30mm from the terminal tip.
If the terminal has the optical radius on the other end of the terminal, the dimension should not be measured in that radius area.

10/05/2015
Atmel TITLE GPC DRAWING NO.| REV.
Pac!(age DraV\_llng Contaclt: PG, 32 Leads , 0.50mm pitch, 5x5x1.0mm Body Size ZKV PG c
pac awing mel.com Very Thin Quad Flat No Lead Package (VQFN) Sawn

Note: The exposed die attach pad is connected inside the device to GND and GNDANA.
Table 8-8. Device and Package Maximum Weight

90 mg

Table 8-9. Package Characteristics

Moisture Sensitivity Level MSL3
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The Microchip Web Site

Microchip provides online support via our web site at http://www.microchip.com/. This web site is used as
a means to make files and information easily available to customers. Accessible by using your favorite
Internet browser, the web site contains the following information:

*  Product Support — Data sheets and errata, application notes and sample programs, design
resources, user’s guides and hardware support documents, latest software releases and archived
software

*  General Technical Support — Frequently Asked Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant program member listing

» Business of Microchip — Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Customer Change Notification Service

Microchip’s customer notification service helps keep customers current on Microchip products.
Subscribers will receive e-mail notification whenever there are changes, updates, revisions or errata
related to a specified product family or development tool of interest.

To register, access the Microchip web site at http://www.microchip.com/. Under “Design Support”, click on
“Customer Change Notification” and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

» Distributor or Representative
* Local Sales Office
* Field Application Engineer (FAE)
*  Technical Support
Customers should contact their distributor, representative or Field Application Engineer (FAE) for support.

Local sales offices are also available to help customers. A listing of sales offices and locations is included
in the back of this document.

Technical support is available through the web site at: http://www.microchip.com/support

Related Links

Worldwide Sales and Service

Product Identification System

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.
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MICROCHIP

Worldwide Sales and Service

AMERICAS ASIA/PACIFIC ASIA/PACIFIC m

Corporate Office
2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200
Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com
Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455
Austin, TX

Tel: 512-257-3370
Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075
Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924
Detroit

Novi, Ml

Tel: 248-848-4000
Houston, TX

Tel: 281-894-5983
Indianapolis
Noblesville, IN

Tel: 317-773-8323
Fax: 317-773-5453
Tel: 317-536-2380
Los Angeles
Mission Viejo, CA
Tel: 949-462-9523
Fax: 949-462-9608
Tel: 951-273-7800
Raleigh, NC

Tel: 919-844-7510
New York, NY

Tel: 631-435-6000
San Jose, CA

Tel: 408-735-9110
Tel: 408-436-4270
Canada - Toronto
Tel: 905-695-1980
Fax: 905-695-2078

Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon
Hong Kong

Tel: 852-2943-5100
Fax: 852-2401-3431
Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755
China - Beijing

Tel: 86-10-8569-7000
Fax: 86-10-8528-2104
China - Chengdu

Tel: 86-28-8665-5511
Fax: 86-28-8665-7889
China - Chongqing
Tel: 86-23-8980-9588
Fax: 86-23-8980-9500
China - Dongguan
Tel: 86-769-8702-9880
China - Guangzhou
Tel: 86-20-8755-8029
China - Hangzhou

Tel: 86-571-8792-8115
Fax: 86-571-8792-8116
China - Hong Kong SAR
Tel: 852-2943-5100
Fax: 852-2401-3431
China - Nanjing

Tel: 86-25-8473-2460
Fax: 86-25-8473-2470
China - Qingdao

Tel: 86-532-8502-7355
Fax: 86-532-8502-7205
China - Shanghai

Tel: 86-21-3326-8000
Fax: 86-21-3326-8021
China - Shenyang

Tel: 86-24-2334-2829
Fax: 86-24-2334-2393
China - Shenzhen

Tel: 86-755-8864-2200
Fax: 86-755-8203-1760
China - Wuhan

Tel: 86-27-5980-5300
Fax: 86-27-5980-5118
China - Xian

Tel: 86-29-8833-7252
Fax: 86-29-8833-7256

China - Xiamen

Tel: 86-592-2388138
Fax: 86-592-2388130
China - Zhuhai

Tel: 86-756-3210040
Fax: 86-756-3210049
India - Bangalore
Tel: 91-80-3090-4444
Fax: 91-80-3090-4123
India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632
India - Pune

Tel: 91-20-3019-1500
Japan - Osaka

Tel: 81-6-6152-7160
Fax: 81-6-6152-9310
Japan - Tokyo

Tel: 81-3-6880- 3770
Fax: 81-3-6880-3771
Korea - Daegu

Tel: 82-53-744-4301
Fax: 82-53-744-4302
Korea - Seoul

Tel: 82-2-554-7200
Fax: 82-2-558-5932 or
82-2-558-5934
Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857
Fax: 60-3-6201-9859
Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore

Tel: 65-6334-8870
Fax: 65-6334-8850
Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955
Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei

Tel: 886-2-2508-8600
Fax: 886-2-2508-0102
Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

Austria - Wels

Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4450-2828
Fax: 45-4485-2829
Finland - Espoo

Tel: 358-9-4520-820
France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
France - Saint Cloud
Tel: 33-1-30-60-70-00
Germany - Garching
Tel: 49-8931-9700
Germany - Haan

Tel: 49-2129-3766400
Germany - Heilbronn
Tel: 49-7131-67-3636
Germany - Karlsruhe
Tel: 49-721-625370
Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Rosenheim
Tel: 49-8031-354-560
Israel - Ra’anana

Tel: 972-9-744-7705
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781
Italy - Padova

Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Norway - Trondheim
Tel: 47-7288-4388
Poland - Warsaw

Tel: 48-22-3325737
Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820
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